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Timetable of Mk 55 Events

Assistant Secretary of Defense requests Atomic Energy Commission

to cooperate with the Navy in.a feasibility study of & nuclear

warhead for a submarine-launched torpedo. Study.conducted through-

out 1957 recommended development of SUBROC, a rocket-propelled
torpedo fbr attack of enemy submarines.

~ Bureau of Ordnance requests cooperation of the Atomic Energy COm_,

mission in feasibility study of warhead for SUBHOC.

,Special Weapons Development Board urges support of;SUBBOC verhead.

(b)(1). (b)(3)

Assistent Sccretary of Defense regquests Atomic Energy,commission to
dsvelop SUIBOC warhead., -

Military Liaison Committee releases set of mliitary characte iSthS‘
-for SUBROC wvarhead, - o ‘ _ . B

. Designation of XW— 5 assigned. to SUBROC warhead.

'iSandia forwards ‘development program definition of XW-55 Whrhead to :
' Albuguerque Operations Office.~ -

Sandia releases proposed ordnance characteristics of XW-SS Wsrhead.

(). (0)(3)

- Mk 55 Warhead design released.

. Mk 55 Warhead achieves production.

Final development report of Mk 55 Warhead eccepted by the Design
Review and Acceptance Group.

LASSIFIED




- History of the Mk 55 Warhead

By the fall of 1956, design was in progress on the Mk kb depth-bomb warhead,

idesigned‘for surface-ship'attack of enemy submarines. Subsequently, the possi-

bility of developing a warhead that could be leunched from one submarine agalnst

'_another was raised and, September 19, 1956 the ‘Assistant Secretary of Defense_
. requested the. United States Atomic Energy Comm1351on to cooperate with the Navy

in a feasibillty study of a nuclear warhead for such a submarine-launched .
torpedo.l_ '

5This study was conducted during 1957. The missile was called SUBROC, and was a
frocket-propelled missile launched 1nt0»the atmosphere from a submerged attacking
: submerine and desigred to attack & targa:submarine located underwater at some

distance.

(b)(1). (B)3)

A'-_ In réSponse'to a teletype from the Division of Military'Anplication, Sendia' _
noted, December 26, 1957, that warhé?é could be supplied by March 1960. Howevery

complete design relemse could not be mede until flight tests hed nrcvided ade-
quate proof of varhead and missile system comoatlbility. These flight tests

-would start in the fall of 1959 end. contlnue into 1960. It was. felt that the

design might be released by December 1959, and that productlon warheads would be -

avallable by October 1960.

Warheads for the f*rst two euomarlnes would be nroauced 1n eccordanc° with design
information availeble in August 1959 These unlts would not be of full Droduc-"
tion quelity sinee flight est,data would not be avallaule, elthough much of the

- eritlical laboratory testing would have -been coupleted.

(b)(1), (0)(3)
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The Special Weapons Development Board met Janu“ry 22, 1958 and listened to a
presentation on the proposed SUBROC weapon. It was pointed out that the United
States was committed to the economic and military support of the 15 member

‘nations of the North Atlantic Treaty Organization (NATO), located on four con~

tinents. Since this support required maintenance of sesborne and loglstic llnks, o
the collective security of NATO could be seriously Jeopardized by an aggre551ve

- enemy submarine campsign.' There was thus an urgent need for an: effective anti-

submarine warfare (ASW) weapon system.

- . Submarines appeared to be the most suitable delivery vehicles for such weapons,

but available submarine-lsunched weapons had only limited effectiveness. TorPedos

_we-re reasonably eﬁ’icient only to a range of sbout 10,000 yards (less then 6 miles). .

High-speed torpedos were ﬁoisy and alerted their targets. Long—range, quiet tor-
pedos required .commend inputs during travel to target, and vere relatively slaw.
It vas felt that a SUBROC-type missile would greatly enhance the ASY capabilities

'of the Navy's submarines.h

’Meanmhile, the Bureau of Ordnance, in'a letter dsted Jamuary 17, 1958 noted
- that the SUBROC study had been completed and requested the coopnration of the

nited States AtOmic Energy Commission in a feasibility study of a suitable war-
head.

{b)(1), ()3)
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(1), (0)(3) The outside diameter would be 13 inches,

length 42-1/8 inches, and weight 370 pounds. Reasonable variations in these

parameters would be acceptable in order to develop an optimum missile /warhead

_ cambination.

(bX3)

could not be satisfied without further testing,. the M:Llitary Liaison Committee

' wou.ld. be ini‘orm.ed concerning those pa.rameters tha,t could be provided without
: such test:.ng.9 : ‘

Development was.authorized for the SUBROC warhead a.pplicé.tion March 24, 1959, -
and Sandia noctified Albuguerque Opcra.tlc'zs Office April 17, 1959 that the '
designator XW-55 had been essigned to the progr_am.lo Plans were made for air-

gun and;"drop-tests to certify the structural a.d.eciua.cy of ‘the warhead for water

entry. A relatively small number of flight tests would. be reg:.ired and. fu.u-‘
sca.'l.e firings would be made in early 1960.11 ' '

" Sandia forwarded the d.evelopment progran definif.ion on the XW-55 Warheed to7
" Albuquerque OPera.tions Office August 31 1959 . The’ wa.rhead would fulfill re-

quirements for a 450-pound ‘warhead faor the _SUEROC miss:.le. _The militery

characteristics had spec:.fled a wa.rhea.d weight of 370 pound.s , but it was found.
that missile stabillty required that add:.tionel we:.ght be placed as far for- S

ward’ in the missile as possible, and the Burean of Ordnance: requested. that a-

» suita.ble change be ma.de to. the milita.ry chazecteristics.v

{b)(1). (b)3)

The Division of Mﬂitary Anplice.tion ,V in forwsrding the milita.ry characteristics > .
_referred to the moratorium on nuclear testing. If dimensional limitations’

UNCL&SQI E*’i o)
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(®)(1), B)(3)

‘The design would be released in mid-1962, and early production was.scheduled

for the second quarter of calendar 1963. The warhead would be_-operational' by

*July 1963.

The'-warhead would have a meximum diameter of 13 inches and meximum length of
39.4 inches.

(BN, B3

'Tfé'fifihg system would
include a chopper-converter, capacitor-type X-unit » end acceleration-sens:.ng '
handling safety dévices. .The’ varhead would be sealed and would require -only con-_
tinu:.ty monitorlng in stockp:.le or field.’

- The SUBROC was de51gned to be fired from a Navy standard 2l—inch-diameter torpedo
, tube. The missile would. have 2 meaximum d:Lameter ©of 21 inches, length of 2k6°

dnches, . gross weight of 4000 pound.s » re-entry depth—bomb weight of 900 pounds,

| - -end a range from 5 to 35 nautical uiles. Velocity ‘st water impact at the maxi-

T range would’ be about 1500 feet _per second and ‘the missile vould have a solid.-
fuel Pmpulsn.on system. ' . .

: Due to hn.gh-load—factor requirements, the case would be built of high-strength o

steel having a yield point. of -about 160,000 pounds per square inch.

)1, (1)3)
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The.military characteristics were smended by the Military Lizison Committee

November 12, 1959. The weight of the warhead without frangible nose section was
increased to 450 pounds, including ballast if necessary. The warhead would be

fcompatlble with such other applications (in addition to the SUBROC) as mlght be

authorized oy the Department of Defense.13

By April 1960 it had been decided that-a g-second environmental sensing device
would provide maximum warhead safety. Although the weapon was being deaigned
specifically as an underwater-launched alr-trajectory missile for: depth-charge
appllcation, it was felt ‘that the warhead should also have a capabillty for eir-,

'burst detonation,. or, operation independent of the water-entry environment. Thus,

an environmental sensing device actuated by launch environment was desired.f

Devices currently aveilable @id not meet SUBROC requlrements, yith its relatively
low launch acceleration.lh

Sandia published Report’SChBlS(WD), XW-55 Warhead, Proposed Ordnance Character-

4stics, inOctober 1961.

(B)(1). ®)3)

" The report-had been preVioasly%reviewed bj the Design Review and Acceptance °

Group end found to be satisfactory with the exception of monitorinz vrovisions.-
®)3)

The report noted that design felease wos slated to start in Jenuery 1962 and to

be completed during June 1Q62. . (b)(1). (0)(3)

The trajectory toﬁIHIEe*

ASS’E’ Z“ZT D
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. gulded during both boosted and unboosted phases.

(b)(1), (b)(3) _Upon,re-entering the water,
the missile would sink ‘to a preéset depth and d.etona_te. '

The m1581le weighed abvout L4200 pounds, including a 3300—pound motor section.
The depth—bomb section.contained ‘a warhead, adaption kit, auxlllary povwer unlt, .
and guidance and control system. The contral system used fins to guide the -
‘missile after “the: depth bomb. separated from the rocket motor. To provide, anough
fin area, the dlameter of the deoth bomb was restricted to 13 inches. The depth-
, bomb section welghed about 900 pounds. An gerodynamic nose fairing, a»tached to
the front of the balllstlc case,’ would be w1ped off at water entry3.exp051ns a
flat nose whlch provided underwater stab1lity.-

(b)(3)

Shock tests simulating water ent:y at 1heo fee» per sec0nd were reported o
Fovember 13, 1961. Results demonstrated thet the weapon case could withstand
this snock without damage.16

Fleld Command notified Sandia, November 22, 1961, that the nroposed ordnance‘

.characteristics had been reviewed wlth renreSAQuatlves of th= 1nteres*ed Services.

(b)(1), (b)(3)

However, this deviation was temporarily accented, pending resulis of further
tests. There was also a requirement for Dﬂyolca. separatlon of 3 v“»al comronant
from the warhead. Inasmucn as the design included multipl le ‘safety devices, the

. Navy felt thet the 1ntent of the requlremenu ned been met. It was noted that

ASCITIED
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The design was mesnwhile considered acceptable to the Depertment of Defense.

_A.nact to the passaseway.

-and depth-charge shoc}., and cool of f7 tes

UNCLASSIF [ED
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-radie.elon from the warhead should not be more than 0. l Rem per week, bur. this

figure had been exceeded, and the Navy wes requested‘ to restudy the requirement.
1T

(b)(1). (b))

The Lawrence Radiation Laboratory not*r fied the Division of" Military Appl:.cation

June 9, 1962 that the XW-55 Warhead, while in storage, emitted gamma-ray and

~'neujtron radistion in an amount somewhat g-eater than allowed by the mi]_.itery E

' charecteristiCS‘. The Neval Ordnance Laboratory suégested that shielding, as
'yell as a security cover, be placed on each’ warhead. -This: added structure'would '
_weigh about 100 pounds, and it would be necessary to repéat an extensive series

of nbration and shock tt—'-sts 3 ‘and possmly redesa.gn the warhead.

- _Since the radiation level decreased rapidly with dista_nce from ‘che warheads,

it was felt. that only the ‘warheads adJacent to the pa.ssageway wou.ld contribute
signiﬁcent]_y to radiation in the passageway, gnd it was recommended that the

passageway be provided with appropriate shields, or that no warheads be stored
19 ' A . .

Th.e warhead vas tested on a hydrauiic centrifuge in the 'launch orientation to &
linear acceleration of 10 g's, and no structural damage was’ nm;ed.20 A shock

test was reported September 21, 1962, which simulated the environment of a depth-

charge attack made on = submarine: carrying the XW-55 Warhead. Asain: no damage

;
was noued.a- Other successful teses.lnclueed roll accelerertiOn, shipping vibra-

tion, dynamic heating, thermel cycliu:r and G"Oc*:, vwrauion of warhead and

misgiWe, electricel system, simulated water entry, hydrosuatic, bottom impact

ot

8.

By July 1962 it was learnecl that the cperat:.onel ava.ilao:ﬂ ity da ‘of the SUBRQC-
missile had been po"tponed fron Novesber 1963 to April 196k. 23 ACCOfdelY:

early production of the XW-55 We:rhead vas deferred to J anuary 196)4-

- |

[ o
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The Mx 55 Warhead was design released Merch.20, 1963,

(b)(1). (bX3)

Field Command notified Sendia April 30, 1963 that Report SCh854(WD), Mx 55 -

Med O Interim Development Report, hed been reviewed in coordination ulth repre-
sentatives of the S=rv*c=s.

{B)(1), (0)(3)

It was considered
that_the design was ecceptable to the Depertment of Defense.>” ' '
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The Mk SS Mod O Directive Schedule was pubTished July 31, 1963, and authorlzed

quantity production and stockpiling. Early production of the warhead was:

achieved in Januar& 1964. 26 In accordance with s request from . the Department -

of Delense, the warhead weight was ballasted to 465 pounds rather than hSO

pounds.’ The overall length of the warhead without frangible nose sectlon was
39.283 inches, instead of the specified 39 inches.

'Report SCL€WD 6h-28 Mx 55 Mod 0 Final Development Report, was presented to and
‘accepted by the Design Reviev and Acceptance Group July 23, 1964,

{b)(1). (b)(3)
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dewsion of Military Applicaﬁbn -- An AEC office that functions as liaison

between the Military end weapons designers and producers.

B)(1). (b)(3)

field Commend -- The local. office of the Armed Forces Special Weapons Proaect,.

'located on Sendia Base, Albuquerque, New Mexico.

" Firing System -= The electrical system of the weapon that produces and applies

a high-voltage current to the detonators.

Frangible -- Breakable. -
g -~. Force equal to one unit gravity.

 Gas Boosting The technique of increasing the yield of a nuclear device by

introducing deuterium-tritium gas into the 1mplosion process to increase the

-fission activity.

Hardtack -~ A nuclear series of 72'tests. Hardtack I was held st the Pacific

‘Proving Grounds from April 28 to August 18, 1958. The decision to declare s

moratorium on testing resulted in Hardtack: II, held at the Nevada Test Site
between September 12 and Octooer 30, 1958 ' .

Implosion -- The efrect created when a sphere of high explosive is detonated .
on its exterior surface. If suitable lens charges are provided to invert the

explosion, the force of the. shock wave is directed lergely. toward ine .center of
the spnere.'z o T S S :

Inertisl SwitcH == A switcn containing s small weight and e spring. When sub- _
Jected to an external force of ecceleretlon or deceleration; the weight compresses
the spring. Generslly, a metering device is added to weasure the lenouh of time
the erternal force is applied.

Kiloton ---A means of measuring the yield of an atomic device by comparing its
output with the effect of an explosion of THT.. A 1-kiloton yield is quivelenuA
to the detonation effect of 1000 tons of high explosive. : :

,,ASSIFK.).
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)1, B)3)

b Militery Charactenst:.cs - The sttributes of a veapon that are desired by the
: M:.la.tary. . : :

Military Lisison Committee -- A Department of Dei‘ense committe= established by .
the Atomic Energy Act to advise and consult with the AEC on all matters relating
to mil:.tary applications of atomic energy.

P

a . vMJ.lllsecond -~ One ..housandth of a second. o o e

. Monel -- An alloy -of nickel, cepper end other elements ’ ch:Lefly iron and
manganese, in certain proportions. :

(b)(1). (b)(3)

, One-Po:Lm.-on_Ln VWeavon <- A weapon that will not 'D"'Odu.C"‘ 8 nuclear yield Vheﬂ
; . detonateu at one po:l.nt on the surface of the high ernlos:.ve. . e

Operation Hardta"k - See Hard‘tack.

g@ration Ivougam.'_-- See Nougat.
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